This paper reports on an exploratory study investigating links between sexual health and social capital in a South African mining community. In this study, social capital is de ned in terms of people's membership of voluntary community organizations (e.g. church, residents' associations, youth groups). Using biomedical and social survey data from a strati ed random sample of 1,211 Carletonville residents, we tested the hypothesis that organizational members were less likely to have HIV. Multivariate analysis of variance sought to identify signi cant associations between nine organizational memberships and HIV infection, as well as three risk factors for infection (casual partners, condom use with casual partners and alcohol consumption). Analysis yielded a range of signi cant results, but ndings varied across age and gender, and were not all in the hypothesized direction. For example, young men and young women who belonged to sports clubs were less likely to be HIV-positive, and young women who belonged to sports clubs were more likely to use condoms with casual partners than non-members. Amongst members of stokvels (voluntary savings clubs accompanied by social festivities), however, young men were more likely to be HIV-positive, women of all ages were more likely to have a casual partner, and both young men and young women were more likely to drink alcohol than non-members. While our exploratory study has produced suf cient evidence to justify the need for further research in this area, it also highlights that the interface between HIV infection and social capital is a complex area that de es easy generalization.
Introduction
In this paper we present data from an exploratory case study that investigates associations between social capital and sexual health, with particular reference to HIV infection. The study was carried out in Khutsong, a South African township in Carletonville, a gold mining area near Johannesburg. This paper is located within the context of recent debates regarding how best to conceptualize community-level in uences on health, and the view that the concept of social capital might provide a starting point for this task. This issue has been extensively debated in the social science literature but there are few hard data that provide evidence either for or against the utility of social capital in developing explanations of observed patterns of health and illness.
A substantial body of published social science research deals with associations between people's health and individual level factors (such as knowledge, attitudes and behaviours), inter-individual factors (such as social support), and various macro-social factors (such as socio-economic deprivation, ethnicity and gender) (see Campbell et al., 1999, and references therein) . However, much remains to be learned about community-level in uences on health (Barnett & Whiteside, 1999; Beeker et al., 1998) . It has been argued that Putnam's (1993; 2000) concept of social capital, developed in the elds of political science and economics, might provide a useful conceptual tool for exploring the relationship between health and community-level networks and relationships (Baum, 1999b; Gillies et al., 1996; Kawachi et al., 1997; Lomas, 1998) . Following Putnam, 'social capital' refers to the community cohesion that results from positive aspects of community life, more particularly from high levels of 'civic engagement' as re ected in membership of local voluntary associations. Such membership is said to be associated with the positive community norms of trust and reciprocity between community members and a positive local identity.
High levels of social capital have been associated with a range of positive political and economic outcomes in contexts as diverse as Italy (Putnam, 1993) and Tanzania (Narayan & Pritchett, 1997) . Other researchers have argued that social capital might also be associated with positive health outcomes so that Putnam's concept might be usefully applied in the eld of health promotion and help to advance debates as to what Tawil et al. (1995) call a 'health-enabling community'. Such a community enables and supports health-enhancing behaviour, and is characterized by positive community networks and relationships that serve as a buffer to health-damaging stress. These researchers include Gillies and colleagues in England Cooper et al., 1999; Gillies, 1998) , Kreuter et al. conducting research in the USA and Russia (Kawachi et al., 1997; Kennedy et al., 1998; Kreuter, 1997) , a number of researchers in Africa (Campbell & Mzaidume, in press a,b; Gillies et al., 1996) and Baum in Australia (Baum, 1999a; 1999b) .
Even strong supporters of the concept of social capital have argued that the links between social capital and health, if any, are likely to be complex, and that much work remains to be done in exploring this complexity. Baum (1999b) argues that while some forms of social capital might be associated with bene cial outcomes in some contexts, this might not always be the case. She points to the need to distinguish between positive, health-enhancing social capital on the one hand, and negative 'anti-social capital' on the other hand. She points out that cohesive communities might sometimes be characterized by distrust, fear, racism and exclusion of outsiders, and as such may not be healthy for those who are not part of them, or for insiders who disagree with the majority. Campbell et al. (1999) emphasize that social capital is not a homogenous resource equally available to all members of a community. The impact of community-level factors on health and wellbeing might vary according to factors such as age (Morrow, 1999 ), gender (B. Campbell, 1996 , socio-economic status (Cooper et al., 1999) and ethnicity (Nazroo, 1998; Wallace, 1993) .
However, much of the current debate regarding possible links between social capital and health has taken place at the level of conjecture and hypothesis, and to date no published research speci cally explores these issues in relation to the eld of sexual health. It is within this context that this paper investigates possible associations between social capital and HIV infection through the analysis of survey data collected as part of an HIV-prevention intervention in a South African gold mining community. It also seeks to explore the validity of criticisms that suggest that the impact of social capital on health might be far more complex than early papers have assumed. This will be achieved through examining whether possible associations between sexual health and particular dimensions of social capital are always positive (in the light of debates about anti-social capital) and examining the extent to which the association between aspects of social capital and health might be mediated by factors such as age and gender.
Methods

Study site
In August 1998, a survey was carried out in the township of Khutsong in the Carletonville district where the Mothusimpilo ('working-together-for-health') Project is developing ways to reduce the transmission of HIV infection focusing on mineworkers, sex workers and adolescents (Williams et al., 1999) . Carletonville, which is the biggest gold mining complex in the world, has a population of approximately 70,000 mineworkers, over 90% of whom are migrants either from rural areas in South Africa or from neighbouring countries, while Khutsong township has a population of approximately 150,000 people (Carletonville Municipal Authority, 1996) . Khutsong is the historically black township in the district and contains a range of housing types including private, council, site-and-service, 1 and informal settlements. Income per dependent ranges from an average income per dependent of R330 (US$55) a month in private housing to R170 (US$28) amongst mineworkers in mining hostels, and R133 (US$22) in both council and informal settlements. (Williams et al., 1999) . Among people in Khutsong, 43% are unemployed, with 11% in full-time employment; the rest are in seasonal employment (5%), self-employed (10%), housewives (6%), students (25%) and retired or disabled (1%) (Williams & Campbell, 1996) . Within the Khutsong township and the adjacent Carletonville town, formal sports and leisure facilities are few, as are state-provided welfare facilities, and people rely on a range of voluntary organizations to meet their needs for leisure and social support. While there are a few formal churches with their own buildings, many residents attend informal churches that meet on open plots of ground.
While levels of HIV infection in Carletonville are high, as will be seen below, and while the epidemic has an intrinsic doubling time of close to one year (Williams & Campbell, 1998) , the relative recency of the epidemic in South Africa meant that in 1998, at the time our survey was conducted, people's rst-hand experience of persons with AIDS was still fairly limited.
Subjects
The survey was carried out on a random sample of 1,211 Khutsong residents (499 men and 712 women), aged between 13 and 60 years. Because of the presence of approximately 70,000 male mineworkers in the Carletonville district, living in hostels without their wives who remain in the rural labour sending areas, more adult women than adult men are attracted to Khutsong, motivated by the possibility of nding employed boyfriends. This is illustrated in Figure 1 , where it is seen that the excess of women occurs among those aged between 20 and 44 years. The sample was strati ed according to four housing types-private, council, site-and-service and informal settlements-in proportion to the number of people living within each housing type, to ensure that all socio-economic classes were represented. Within each stratum, cluster sampling was done by choosing index houses at random from aerial survey photographs and then taking every second house in a clockwise direction until the pre-speci ed size of the cluster had been met. In order to balance logistical demands with the need to maximize the level of randomization it was decided that there should be an average of ve houses per cluster. We used the average number of people per house for each housing type, determined in previous surveys, to calculate the number of houses in each cluster. Potential survey informants were approached in their own houses by trained recruitment teams, composed of people who lived in Khutsong. The recruitment teams spent approximately 20 minutes at each house explaining the purpose of the study to the residents. If they agreed to participate they were transported to a central point, usually one of the schools in the area, where they were asked to sign the consent form (Appendix 1) which was read out to them in the language of their choice. Full details of the sampling methodology are given in Gilgen et al. (2000) .
Questionnaire
The survey included a biomedical and a social component. The biomedical part of the survey included tests for HIV, gonorrhoea, syphilis and chlamydia, as well as extensive questions on symptoms of STDs. The social component included sections relating to a range of broad background characteristics such as age, housing, ethnic group and so on, associational memberships, relationships with spouse and regular partners, relationships with casual partners, STDs and health issues, knowledge of HIV/AIDS, risk perception and behaviour change, reported condom use with casual and regular partners, and attitudes to the project (see Gilgen et al., 2000 , for a copy of the questionnaire).
Measures of social capital
In this paper we operationalize social capital in terms of civic engagement or participation determined by levels of membership of a range of community and social groups. 2 The groups included in this survey were stokvels (a term derived from 'stock fair' to refer to a voluntary savings club), churches (including both the more formal churches-predominantly Pentecostal, Anglican, Lutheran and Dutch Reformed, as well as the more informal Zionist churches); political parties (including the African National Congress, the Pan African Congress and the Inkatha Freedom Party and the United Democratic Movement), sports clubs (particularly football clubs for boys and netball for girls), trade unions (the largest being the National Union of Mineworkers, representing mineworkers in the Carletonville region), burial societies (which collect regular contributions from members and offer practical and emotional support to families of deceased members), youth groups (often attached to churches, or groups volunteering at the local re department and ambulance service), residents associations (with elected leaders taking residents' problems to local counsellors) and women's groups. 3 We investigate the extent to which group membership is associated with HIV infection as well as with three markers of behaviour that put people at risk of HIV infection: whether or not people have casual partners, use condoms with casual partners and drink alcohol.
Statistical methods
Multivariate analysis of variance was carried out using StatisticaÓ to explore the extent to which our measure of social capital is associated with levels of HIV infection and with risk factors for HIV infection including condom use, number of sexual partners and the consumption of alcohol, allowing for age and gender.
Results
We rst consider the distribution of associational memberships among respondents in this survey with respect to age and gender (Appendix 2, Tables A1 and A2). Seventy-nine per cent of women and 82% of men belonged to at least one association, while only 5% of both men and women belonged to more than four associations (mean number equal to 1.7 for women and 1.9 for men). The most common associations were churches for both sexes followed by sports clubs and then burial societies for men, and burial societies and then sports clubs for women. Among men, the least common associations were residents associations and stokvels, while for women they were political parties and trades unions. Sports clubs and youth groups attracted a greater proportion of younger people and all others attracted a greater proportion of older people. Of the associational memberships, the only ones that are not signi cantly associated with age are church membership (for men and women) and membership of a political party or a trades union for women. In particular we note that young people do not in general belong to stokvels, political parties, trades unions, burial societies, residents' associations or women's groups, and, not surprisingly, older people are less likely than younger people to belong to sports clubs or youth groups. Furthermore, very few women of any age belong to trades unions.
Because associations between HIV infection and associational memberships may be mediated by factors that affect high-risk sexual behaviour, we also examine the relationship between our chosen markers of social capital and the consumption of alcohol, having casual partners and condom use with casual partners. (Only 3% of men and 7% of women said that they regularly use condoms with their regular partners. The power of the tests for this variable were therefore too low to identify any associations, so that the analysis is only presented for condom use with casual partners.) The proportion of people who report having had one or more casual partners in the last 12 months peaks at 51% among men aged 30 to 34 years and at 31% among women in the same age group (Tables A1 and A2 ). Alcohol consumption increases with age among both men and women, but with more men than women drinking alcohol overall. A substantial proportion, 32% of men and 22% of women, reported having had a casual partner in the last 12 months, but of these only 18% of the men and 28% of the women always used a condom with their casual partner. (Because the number reporting condom use with a casual partner is so low, it is not possible to examine trends in relation to age.) The age and gender distributions of HIV prevalence in our study population are shown in Figure 2 . We see that for both men and women prevalence increases rapidly with age among young people (much more rapidly among women than men) and then declines among older people. The decline in older age groups can be explained if we assume that older people are currently less likely to be exposed to HIV than younger people and, when they were younger, the prevalence of HIV, and therefore the risk of infection, was also lower.
Social capital, HIV infection and risk factors for infection
Multivariate analysis of variance, allowing for age and gender, was used to identify signi cant associations (p , 0.1) between associational memberships and the prevalence of HIV infection, as well as some of the more important risk factors for infection. In order to simplify the presentation of the data, Table 1 indicates, for signi cant associations only (p , 0.1), whether group membership increases or decreases the risk of infection or the likelihood of risky behaviour, the signi cance level and the age range for which the association is signi cant when appropriate. To identify potential associations we consider all those for which p , 0.1, but to ensure that we do not overstate the results we indicate the signi cance levels in Table  1 and give the actual odds ratios and p values in the text.
Associational membership and HIV infection. Several dimensions of associational membership are signi cantly associated with the risk of HIV infection among young people. Men between the ages of 20 and 29 years are signi cantly less likely to be HIV-positive if they belong to a sports club (OR 5 0.44, p 5 0.020) and signi cantly more likely to be HIV-positive if they belong to a stokvel (OR 5 1.92, p 5 0.039). Women aged 15 to 25 years are signi cantly less likely to be infected if they belong to a sports club (OR 5 0.46, p 5 0.0006) or to a youth group (OR 5 0.60, p 5 0.012). In all cases the associations are only signi cant for young people: those aged 20 to 29 years for men and 15 to 24 years for women. As can been seen from Figure 2 the rate of increase of infection is greatest for men and women in these two age groups so that the power of the tests will be correspondingly high for these age groups. Table 1 . The dimensions of social capital that are signi cantly associated with the likelihood that a man or a woman will be HIV-positive (HIV), have had a casual sexual partner in the last year (CP 1 ), does not use condoms with casual partners (Con 2 ), and drinks alcohol (A1 3 ). The arrows give the direction of the effect: increased and¯decreased risk of infection or likelihood of risky behaviour. 1 p , 0.1;* p , 0.05;** p , 0.01;*** p , 0.001. The questions asked are given in the footnote to the Res. association¯* Women's group 1. 'How many times have you had sexual intercourse with anyone (else) in the last 12 months (other than a regular partner)? This includes mistresses, girlfriends, casual partners, prostitutes, or somebody you met in a bar or at a special occasion.' The analysis is based on the proportion of people who had had intercourse with one or more people in the last 12 months. 2. 'Think of the last casual partner you had sex with. Did you use condoms with this casual partner: Never; Sometimes; Always?' The analysis is based on the proportion of people who replied 'Always'. 3. 'How often did you have drinks containing alcohol in the last four weeks? Would you say: Never; At least once a day; Less than once a day but at least once a week; Less than once a week'. The analysis is based on the proportion of people who drink at all regardless of frequency.
Associational membership and casual partners. An important risk factor for HIV infection is through contact with casual partners and the data show several signi cant associations with our chosen markers of social capital (Table 1) . Men who belong to a church (OR 5 0.68, p 5 0.049) or a residents' association (OR 5 0.47, p 5 0.041) are also less likely to have had one or more casual partners in the last year. For men, none of these results show a signi cant interaction with age. Young women who belong to youth groups are less likely to have had a casual partner in the last year (OR 5 0.60, p 5 0.096, range 5 15-24 years old), while women who belong to a stokvel are more likely to have had one or more casual partners in the last year, independent of age (OR 5 2.82, p , 0.001).
Associational membership and condom use with casual partners. Because relatively few people of either sex report having had a casual partner in the last year (coincidentally, 158 for both men and women), the power of the tests in regard to this issue is low. The proportion of women who always used condoms with their casual partners (28%) was signi cantly higher than the proportion of men who did so (18%, p 5 0.032). We nd no signi cant associations between associational membership and condom use with casual partners for men of any age, but there are some signi cant associations for women. Failure to use condoms consistently is less prevalent among women who belong to a sports club (OR 5 0.32, p 5 0.046) or a burial society (OR 5 0.48, p 5 0.036, . 20 years old).
Alcohol consumption. Alcohol consumption is associated with increased rates of HIV infection, as shown in Table 2 , but the only signi cant differences are between those who never drink and those who do, regardless of frequency of drinking. Since alcohol is associated with HIV infection it is of interest to examine the links between associational membership and the consumption of alcohol.
There are a number of signi cant associations between the consumption of alcohol and our chosen measures of social capital. Young men are more likely to drink alcohol if they belong to a stokvel (OR 5 1.89, p 5 0.040, range 5 15-24 years old), older men are less likely to drink alcohol if they belong to a church (OR 5 0.81, p 5 0.011, range 5 30-59 years old) and more likely to drink alcohol if they belong to a political party (OR 5 1.20, p 5 0.030, range 5 30-59 years old). For women, the only signi cant association is that young women who belong to a stokvel are more likely to drink alcohol than those who do not (OR 5 2.44, p 5 0.014, range 5 15-24 years old).
Discussion
Khutsong township, where this study was conducted, is characterized by high levels of HIV infection, especially among young women (57% in those aged 25 years), low levels of condom use (only 18% of men and 28% of women always use a condom with casual partners), the practice of casual sex (32% of men and 22% of women report having had a casual partner in the last year) and high levels of alcohol consumption (51% of men and 35% of women drink alcohol). In this study we have sought to examine links between various associational memberships and sexual health. We have focused on four markers of HIV-related sexual health (operationalized in terms of HIV status, and the high risk behaviours of having casual partners, condom use and alcohol use).
Positive social capital among men
Belonging to a church reduces the likelihood that men will have casual partners and that older men will drink alcohol, while belonging to a sports club reduces the likelihood that young men will be HIV-positive. In a recently conducted focus group study with young Carletonville residents, informants said that young men who belonged to churches were least likely to engage in stereotypically 'macho' sexual behaviours such as having multiple partners and committing acts of violence against women (MacPhail & Campbell, 2001) . This association could be due to an increased commitment to conventional 'Christian' norms regarding monogamy, and/or through providing men with the con dence not to be pressured by dominant macho norms of masculinity, associated with having multiple sexual partners (Campbell, 1997) .
Positive social capital among women
In women, positive sexual health was most clearly associated with belonging to sports clubs, youth clubs and burial societies. Women, below the age of 25 years, who belonged to youth groups were less likely to be infected with HIV or to have casual partners than those that did not. It is perhaps not surprising that membership of youth groups, which specialize in activities relating to the personal development of young people's social skills, con dence and personal ambitions, are associated with better health and fewer sexual partners among women. Those who belong to sports clubs are also less likely to be HIV-positive and more likely to use condoms with casual partners. Making the effort to belong to a sports club might indicate a commitment to preserving one's health and wellbeing, although there are many other potentially motivating factors such as the desire to meet people and to attend social functions. Nevertheless, participation in sporting activities is health-enhancing, and being physically t increases one's sense of self-esteem and con dence (Raglin, 1990 )-both of which have been identi ed as important determinants of condom use by young women (Perkel et al. 1991) , in a social context in which men are often unwilling to do so (Campbell, 1997; MacPhail & Campbell, 2001) .
Negative social capital ('anti-social capital')
The data provide some examples of negative social capital. For both men and women, stokvel membership was associated with increased sexual health risks. For both sexes, young people who belong to stokvels were more likely to drink alcohol, young men who belong to stokvels were more likely to be infected with HIV, and women of all ages who belong to stokvels were more likely to have had a casual partner in the last year.
Stokvels are places where people meet on a regular basis and contribute a small sum of money to a common 'pot' and members take turns to take home the 'pot'. The 'business' side of the meeting is accompanied by a social gathering, usually involving the sale and consumption of alcohol, with the 'pot holder' often also taking home the pro ts from the liquor sales at that particular meeting. The result is that poor people periodically have access to a relatively large sum of money which they can use for large expenses-such as replacing the roof of a shack or paying funeral expenses-to which they would not otherwise have had access. Furthermore, stokvels often constitute valued friendship groups so that people look forward to the meetings and members often share strong relationships of friendship and support.
The negative association between stokvel membership and sexual health indicates some of the complexities that arise in unpacking the relationship between health and social capital. On the one hand, stokvels give people access to a range of positive bene ts: nancial empowerment, social support, recreation and conviviality-all of which are potentially health-enhancing. On the other hand, stokvel membership is associated with drinking in both sexes, and with the increased likelihood of casual sexual interactions amongst women-both factors placing their sexual health at risk.
Conclusion
This survey of sexual health and associational memberships in Khutsong has yielded a range of signi cant results, but not all in the hypothesized direction. It is clear that further research is needed to con rm the ndings of this study in greater detail and qualitative studies, in particular, could be used to explore some of the links suggested by these results.
Our study pointed to a range of positive and negative associations between organizational membership and sexual health. Our data suggest that it is important to disaggregate the notion of associational memberships. Using the concept of 'anti-social capital', several authors have criticized Putnam for failing to take adequate account of the fact that community networks and relationships are not always positive in their effects (Baum, 1999b; Ports & Landolt, 1996) . Our ndings provide empirical support for these criticisms. While stokvels provide an important means of accessing capital in poor communities, in relation to sexual health it seems that the negative in uences outweigh the positive, in the light of our evidence that in certain age and gender groups stokvel membership is associated with the increased likelihood of alcohol consumption and casual partners.
As well as illustrating the complex and potentially ambiguous effects of associational membership on health, the ndings reported here also have potentially interesting implications for sexual health promotion in our community of interest. They suggest that stokvels might be a good place to target peer education activities. The Carletonville intervention initially targeted what were considered the three high-risk groups in the community: migrant mineworkers, commercial sex workers and youth. Our analysis suggests a fourth group: stokvel members. Given that there are very likely to be some positive, health-associated advantages to belonging to a stokvel, they cannot be dismissed as entirely bad and our data suggest that they might be a particularly appropriate site for 'outreach' and community-led peer education.
It is perhaps not surprising that age and gender both play an important role in mediating the association between health and various associational memberships, given the different patterns of the epidemic for men and women and for people of different ages. Further work is needed to model the natural history of the epidemic to help further disentangle the various effects. Given that young people are at greatest risk for infection it is particularly important to understand the ways in which social capital impacts on their sexual health and it is interesting to note that most of the signi cant effects are only signi cant in younger age groups.
Much remains to be learned about the mechanisms whereby social capital might impact on health (Wilkinson, 1996) , and here we point to three possibly mediating mechanisms between associational membership and health. Firstly, Leohardi (1997) has suggested that fellow associational members might sometimes act as an 'early warning system', urging one another to seek early diagnosis and treatment of incipient health problems. A qualitative evaluation of a community-led peer educational HIV intervention near Carletonville highlighted the way in which sex worker peers urged one another to seek out early treatment for other STDs, which increase their vulnerability to HIV infection (Campbell & Mzaidume, in press a). Secondly, members of cohesive and trusting community groupings are more likely to experience generalized levels of perceived self-ef cacy or 'empowerment', which in turns makes it more likely that they will engage in health-protective behaviours (Bandura, 1996; Israel et al., 1994) . In the case of sexual health, such behaviours would include condom use or reduction in the number of partners. A third possible mediating mechanism relates to the nding that 'safer' sexual behaviours are shaped by social identities and social norms collectively negotiated within peer groups (Stockdale, 1995) . Communities with high levels of membership in various local associations or organizations might provide a broader range of 'peer' contexts within which people could debate and negotiate the possibility of safer sexual behaviours. Furthermore, some organizations (e.g. church) might be associated with healthier behavioural norms, than others (e.g. stokvels). However, much research is clearly needed to fully explore the mechanisms whereby associational membership might affect people's sexual health.
The ndings presented here provide tentative support for the notion that social capital, measured in terms of associational membership, might be associated with sexual health. Aspects of social capital are associated with positive sexual health amongst some age and gender groups but not others, while other aspects are associated with negative sexual health. We argue that our exploratory study has produced suf cient evidence to justify the need for further research in this area. However, the ambiguity, complexity and even contradictory nature of our ndings suggest that the interface between sexual health and social capital is an area that de es easy generalization, and one where researchers need to proceed with caution.
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